A B S T R A C T DRAWING FROM SKILL ACQUISI-TION AND DEVELOPMENT LITERA-TURE, WE PRESENT A NOVEL TACKLE SKILL TRAINING FRAME-WORK. THE FRAMEWORK OUT-LINES THE TRAINING PURPOSE (TECHNIQUE PROFICIENCY, TECHNIQUE CAPACITY, SKILL PROFICIENCY, AND SKILL CAPAC-ITY), SKILL WORKLOAD MEAS-UREMENTS (AVAILABLE INFORMATION, TASK DIFFICULTY, RATING OF PERCEIVED CHAL-LENGE, AND SKILL LOAD), AS WELL AS THE TRAINING CONDI-TIONS AND COACHING STYLE FOR THE TACKLE IN RUGBY UNION. USING THIS FRAMEWORK AND SKILL LOAD MEASUREMENTS, WE PROPOSE A PRESEASON TACKLE TRAINING PLAN. THIS TACKLE SKILL FRAMEWORK AND SKILL LOAD MEASUREMENTS SERVE AS POTENTIAL PREVENTIVE MEAS-URES FOR TACKLE INJURY RISK WHILE IMPROVING PLAYERS' TACKLE PERFORMANCE. FOR A VIDEO ABSTRACT OF THIS ARTI-CLE, SEE SUPPLEMENTAL DIGITAL CONTENT 1 (SEE VIDEO, HTTP:// LINKS.LWW.COM/SCJ/A243).

INTRODUCTION
W ith an estimated 8.5 million players across 121 countries, rugby union is now considered among the most played and watched sports in the world (49) . Participation in the sport requires players to perform a range of contact (e.g., tackling and ball-carrying) and noncontact (e.g., passing and catching) skills interspersed with bouts of highintensity running (35, 37, 50) . Success in the sport is dependent, in part, on a player's ability to repeatedly perform these skills efficiently and effectively across an 80-minute match and throughout the season (8, 20, 22) . Performing these skills are also associated with injury, and concussion in particular (2, 32, 46) , with the majority (.50%) of these injurious events occurring during tackling or being tackled (39) . At the youth level, tackle-related injuries account for 60% of all injuries (3) , and the inclusion of the tackle in youth rugby has recently become a topic of public debate and a high-priority research area for the sport's governing body, World Rugby (36, 45) .
The tackle is a physical and technical contest where the opposing players compete for territory and ball possession. This physical and technical contest is common to a number of tackle collision sports, that is, rugby union, rugby league, and American football. Rugby union and rugby league, in particular, share the same field dimensions and game objectives-to advance the ball toward the opposition try-line by passing it backward and score as many points as possible within two 40-minute periods (separated by a 10-to 15-minute break). Notable differences between the 2 rugby codes are the number of players per team on the pitch (a rugby union team consists of 15 players, whereas a rugby league team consists of 13 players) and what happens to ball possession after a completed tackle. In rugby union, the contest for ball possession continues while the ball is on the ground (known as the ruck), and thus, the attacking team can maintain ball possession until the next stoppage in play. In rugby league, on the other hand, the contest for ball possession discontinues after a completed tackle, with the attacking team maintaining ball possession for 6 tackles before handing over ball possession. For the purpose of this article, we will focus on the tackle in rugby union, although the work can be extended to rugby league and American football, given the similarities of the tackle.
Whether as a ball-carrier or tackler, proficient tackle contact skills in matches have been associated with a reduced risk of injury (3, 4, 24, 25) and a higher likelihood of tackle success (22, 28, 44, 47) . As the tackle is the most frequently occurring contact event, maintaining a high level of tackle contact skill across the duration of a match also requires a degree of physical fitness to resist technical fatigue (16, 20, 43) . Indeed, in rugby league, the players involved in the most tackle contests actually exhibit the lowest contact injury incidence, suggesting technique and exposure to tackles is important (15) . Like any skill, to develop contact skills, coaching correct technique and building technical capacity through training is conceivably the best strategy for reducing the risk of injury and improving performance in matches (20, 27) . Although current coaching resources to train contact skills provide technical guidelines and training drill examples, they offer limited information for coaches, strength and conditioning coaches, trainers, and players on how to develop contact skills and build technical capacity using a training plan (19) .
Recent studies on tackle training have highlighted a mismatch between tackle contact training preparation and tackle contact match demands (5, 21, 26) . Also, coaches at the adolescent level have been reported to rely mainly on informal, anecdotal resources (playing experience, watching rugby matches, and colleagues who are coaches) to inform their tackle training (21, 26) . Although coaches reported knowing the high risk of injury in the tackle and the importance of proper technical preparation, they recognized that they may not fully understand the technical components of contact skill training, and this influences their ability to coach proper contact technique for safety and performance (26) . National rugby injury prevention programs such as BokSmart and RugbySmart aim to provide educational material on the risk of injury during tackle and information on safe and effective tackle contact technique (33, 34) . However, this knowledge alone is not enough to modify tackle training behavior (1, 14, 26) . To increase the likelihood of a desired behavior, a specific action plan is required (31, 40) . Therefore, to improve tackle training behavior, a detailed training plan for coaches, strength and conditioning coaches, and trainers to implement, outlining-specific technical components of contact skill training and activities is needed.
The Translating Research into Injury Prevention Practice (TRIPP) model is a sport injury prevention model that outlines a series of 6 stages that need to be completed to ensure the uptake and sustainability of preventive measures in the "real world" (12, 13) . The first stage of the TRIPP model aims to establish the extent of the injury problem in the sport through injury surveillance studies. For example, based on rugby union injury surveillance studies, it is known that the tackle causes more than 50% of all match injuries (39) . The second stage aims to understand why and how injuries occur, that is, identifying injury risk factors. For the tackle, poor contact technique in the tackle has been identified as a major risk factor for injury (3, 4, 24, 25) . The third stage of the TRIPP model seeks to develop a potential preventive measure. In this case, a framework and training plan for the tackle. In stage 4, the preventive measure is tested in ideal or controlled conditions. Stage 5 of the injury prevention model aims to understand the intervention implementation context including personal, environmental, societal, and sports delivery factors that may act as facilitators or barriers to the uptake of the preventive measure. The final stage (stage 6) monitors the effectiveness of the preventive measure in the real world. In this instance, the extent to which the tackle plan can improve tackle training and reduce the number of tackle injuries, while improving tackle performance. To date, most tackle-related research in rugby union has fulfilled the first and second stage of the TRIPP model (3, 4, 24, 25) . We use the TRIPP model to argue that to go beyond stage 2 and to obtain an effective implementation solution for the tackle in rugby union, a potential injury prevention measure needs to be developed first.
Engaging in a tackle is fundamentally a highly technical and physical movement skill (23, 27) . Accordingly, current skill training frameworks and physical training principles can be used to design a tackle contact skill training plan. Therefore, the purpose of this article is to apply current skill training frameworks and physical training principles to outline a tackle contact skill training plan to prepare players for match tackle contact demands with Strength and Conditioning Journal | www.nsca-scj.com the goal of reducing players' risk of injury while improving their tackle performance.
SKILL TRAINING FRAMEWORKS
Three skill training frameworks will be used to model the tackle contact skill training plan-(a) the constraints-based framework for skilled performance (7); (b) the challenge point framework (18) ; and (c) the skill acquisition periodization (SAP) framework (11) . These skill training frameworks can also be used to model other fundamental contact (e.g., rucking) and noncontact skills (e.g., passing) in rugby union. The constraints-based framework for skilled performance explains how coordination patterns emerge during goal-oriented behavior and views movement as a functionality of the player (physical and psychological characteristics), the task, and the environment. The challenge point framework describes the interaction between the difficulty of the task (dependent on the skill level of the player) and potential available information to the player (i.e., too much or too little information). By understanding this relationship, the framework describes how the optimal challenge point can be achieved to ensure successful skill learning and transfer. The SAP framework reconceptualized the principles of physical training and focuses on specificity, progression, overload, reversibility, and tedium to describe how sport skill training can be periodized.
TACKLE CONTACT TRAINING OUTCOMES
Before applying the above frameworks, 2 factors should be determined: the skill level of the player(s) and the purpose (or outcome) of the training session and training plan. The technical skill level of the player could be assessed during a one-on-one drill using the tackler and ball-carrier contact technique criteria listed in Table 1 . The tackle is split into 3 phases-precontact, contact, and postcontact, where players are awarded 1 point when the execution of a technical criterion is observed and 0 if the criterion is not observed (23) . The total score (arbitrary units [AUs] ) and percentage for the number of technical criterion satisfied are subsequently calculated to determine the technical skill level of the player. For the purpose of this article, we consider technique as the execution of a set of coordinated movement patterns and skill as the proficiency of execution of the correct actions determined by the demand of the situation, and therefore, technique proficiency and capacity acts as a prerequisite for skill proficiency.
Accordingly, the purpose of the training session may be to either (a) learn a proper tackle contact technique(s); (b) develop and refine technical proficiency; and (c) build technical capacity (the ability to maintain quality technique under a fatigued state); thereafter; (d) develop and refine tackle contact skill proficiency (quality); and (e) build skill capacity (quantity i.e., the ability to maintain quality skill under a fatigued state, Table 2 ).
TACKLE CONTACT SKILL TRAINING VARIABLES
Once the purpose of the training session has been determined, the difficultly of the task(s) can be established to meet the specific training objectives. Similarly, the environment in which the task is performed should be designed with the necessary information and conditions for achieving the training objective(s). The environment could be highly structured, blocked, and become progressively more representative of match-play. The relationship between task difficulty and the availability of information can be used to determine the challenge point of the training session ( Figure 1 ). Knowing the aim of the training session will also guide how the coach instructs the players (Table 2) .
Physical training load comprises external load and internal load (9, 30, 42) . External load quantifies the work external to the player (9, 30, 42) , for example, number of tackles. Internal load quantifies the players' perceived physical experience of the external work. This perceived physical experience is typically captured on a 0-10 rating scale known as the rating of perceived exertion (9, 30, 42) . From a technical skill perspective, the challenge point can be used as a quantification of skill load (11, 18) . The task difficulty and the availability of information are usually set by the coach/trainer and serves as an external quantification of skill load. For practical purposes, coaches, strength and conditioning coaches, and trainers could use a visual analogue scale from 1 to 10 ( Figure 1 ) to rate the difficulty of the task (1 5 technique proficiency; 10 5 skill capacity) and the level of information available to the players (1 5 highly structured, low representativeness; 10 5 practice match). The resulting values from these 2 ratings would indicate the challenge point set out by the coach/ trainer. To determine whether the player experiences this challenge and works around the optimal challenge point, the player could be asked to rate how challenging they perceive the skill session to be (rating of perceived challenge [RPC], 1 5 not very challenging, 10 5 maximal). The players' RPC of the skill session would represent a measure of internal skill load. A further measurement of internal skill load would be to multiply the RPC by the amount of tackles a player performs within a given time (i.e., tackle rate).
THE PERFORMANCE-LEARNING PARADOX DURING CONTACT SKILL TRAINING
It is also important to consider the performance-learning paradox when training tackle contact skills (7, 11, 18) . A training session with a low challenge point (highly structured and blocked) will lead to high levels of skill performance in practice and low levels of skill learning (retention and transfer), whereas a session that is high in task difficulty and highly representative (e.g., match practice and high challenge point) will have lower levels of skill performance in practice and higher levels of skill learning. These relationships are dependent on the skill level of the player, and the optimal challenge point is when the potential for skill retention and transfer is high and decrements in practice performance are kept to the minimum (11) . For a progressive contact skill training plan, it is recommended to start the plan with a low challenge point (high levels of performance in practice) and build toward a high challenge point.
A PRESEASON TACKLE CONTACT TRAINING PLAN
To demonstrate as an example how these variables could be used to plan tackle contact skill training, we describe a 5-week preseason training plan (leading to the first competitive match at the end of week 5) for the developing player (experienced junior or senior player), for both the ballcarrier and the tackler ( Table 3 ). The preseason prepares players for the competitive season. Indeed, a welldesigned preseason is associated with better performance and reduced risk of injury during the in-season (29, 48) . With that said, the proposed plan is adaptable and should be modified based on the team setting, the technical ability and skill level of each player, and the phase of the season. Table 3 outlines and describes the external and internal physical loads, as well as the external and internal skill loads of a 5-week tackle contact training plan. The table also includes a training description for clarity and a coaching style that can be implemented to facilitate the process.
The objective of week 1 is to develop the player's technical proficiency for the front-on and side-on tackle. Because the focus is technique, the first couple of days are highly structured using a 1 versus 1 static drill that is low impact and [jackal], ball placement for ball-carrier, or ruck activity for supporting players). Similar to building technique capacity in week 2, but now to build skill capacity, the skill "drills" performed earlier in week 3 can be combined with a physical conditioning block or a highintensity noncontact skill block.
The purpose of week 4 is to build skill capacity, with a skill refinement session between the 2 capacity building sessions. Skill capacity in week 4 is achieved primarily through smallsided contact-week 4, day 1, smallsided contact game using a small field (quarter of the field and playing touch line to touch line) and week 4, day 4, small-sided contact game with a larger field (half the field and playing try-line to half-way line). To build skill capacity further, week 5 starts with a practice match, which can be played in 20-minute blocks. This is followed by an easy skill refinement session on week 5, day 4, before the first match on week 5, day 6.
RATE OF PROGRESSION
Increasing the skill loads and progression through the training plan will vary based on the age and skill level of the player. For example, the rate of progression for a younger, lessexperienced player will be more gradual than the rate of progression described in the 5-week preseason training plan. The younger, lessexperienced player may require extra or repeat sessions under lighter skill loads before progressing to more challenging sessions. The training plan can therefore be adapted to include these extra or repeat sessions and extend beyond 5 weeks. It is also important to note that fatigue and recovery status (measured through player well-being and muscle soreness) of the player is considered before undertaking subsequent contact training sessions. Ideally, progression through the plan should be determined on an individual basis; however, this may not always be possible in a team or squad setting. The best method to determine the rate of progression of players is through observation, assessment, and the players' response to the session. The session can be video-recorded and assessed by a coach/trainer that is knowledgeable about the technical and skill requirements for safe and effective tackle contact. Through this observation and assessment, the coach and/or trainer can determine whether the player has reached their optimal challenge point or whether the player should progress to more technically and physically demanding conditions. How challenging players perceive the skill session to be (the RPC) will also assist in the monitoring and optimizing of the training plan.
PHASE OF THE SEASON
During the preseason, the main goal of the training plan is to prepare players for the forthcoming competitive season; therefore, progress through the plan is important. However, during the in-season, a team may have multiple training goals, which may change weekly based on the match fixtures and outcomes from previous matches. As such, the purpose of the tackle contact training session can be adapted accordingly. For example, during the in-season, coaches can use a low skill load and physical load session as a warm-up drill and train both skill proficiency and skill capacity in the same session. The 5-week preseason tackle contact training plan includes sufficient rest and recovery between sessions and considers the tedium factor (state of being bored due to monotony, which may negatively impact training) over the period (11) .
The week to week change in physical loads (AUs) of the 5-week contact training plan equals 127.5, 60, 517.5, and 740 AU between week 1-2, week 2-3, week 3-4, and week 4-5, respectively. The increase in physical loads in week 4 and week 5 can be attributed to the duration of the smallsided games and practice matches.
With that said, the week to week physical load changes are below 1,069 AU, a weekly physical load change that has been associated with an increased risk of injury in professional rugby union (6) . Furthermore, the ratios between the acute physical load and chronic physical load are 0.6 (week 3), 0.3 (week 4), and 0.3 (week 5). These ratios are below what is considered "ideal" (0.8-1.3) to lower the risk of injury (17) . This is because the tackle contact training plan is only one aspect of a player's total physical workload and assumes players are concurrently training other physical, technical (noncontact), and tactical aspects of rugby union. Also, these low acute:chronic ratios allow the tackle contact training plan to be combined with other aspects of training. For instance, performing passing drills between tackle contact sets.
The optimal contact skill load should be managed in conjunction with physical workloads and other player loads (36) .
CONCLUSION
Drawing from skill acquisition and skill development literature, we present a novel tackle skill training framework and skill load measurements that can be used to design and monitor tackle training, with the goal of reducing players' risk of injury while improving their tackle performance in matches. The tackle skill training framework starts by outlining the objectives that a contact skill training session or plan, which might be to (a) learn a proper tackle contact technique(s); (b) develop and refine technical proficiency; (c) build technical capacity; (d) develop and refine tackle contact skill proficiency; and (e) build skill capacity, or a combination of the aforementioned outcomes depending on the training goals. Once the purpose of the training session is known, the difficultly of the task(s) and the available information in the training environment can be set to meet the training outcome(s).
The task difficulty and the availability of information can be used as an external quantification of skill load. The perceived challenge of this skill load can be measured using a 1-10 rating scale, with 1 5 not very challenging and 10 5 maximal.
Using the skill training variables, we have described a 5-week preseason tackle contact training plan (leading to the first competitive match at the end of week 5 for the developing player, for both the ball-carrier and the tackler). Progression through the preseason training may vary based on the age and skill level of the player. Younger, lesser skilled players may require extra or repeat sessions before progressing to higher skill loads. During the in-season, training goals may change weekly based on the fixtures. To adapt to these changing training goals, the tackle contact skill training variables and outcomes can be manipulated accordingly.
The tackle contact skill framework and training plan serve as potential preventive measures for tackle injury risk while improving players' tackle performance. This satisfies the third step of the TRIPP model. The next steps would be to determine the efficacy of the tackle contact skill training plan (step 4, e.g., randomized controlled design model in controlled settings), describe the implementation context for such a plan to work (step 5, e.g., individual, environmental, societal, cultural factors that may act as facilitators or barriers to the delivery of the training plan), and the effectiveness of the training plan on injury risk and performance after it has been implemented in the "real world" (12, 13) . This research will require a long-term outlook with considerable amount of human and financial resources, and the current tackle contact skill training plan serves as an essential starting point to achieve this. Finally, tackle contact skill is required by most tackle collision-based sports such as rugby league and American football. The tackle skill training framework and skill load measurements can therefore be applied to these sports as well.
TRAINING RECOMMENDATIONS
Test the skill level of the player(s) using the standardized tackler and ball-carrier criteria. 
